Arterial shear stress stimulates surface expression of the endothelial glycoprotein Ib complex.
Exposure to shear stress has been shown to alter the expression of a number of surface components of cultured endothelial cells (EC). However, relatively few studies have examined the status of human EC surface proteins after prolonged flow, more closely corresponding to the steady state in vivo. Since the promoter region of glycoprotein (Gp) Ib alpha contains several copies of a putative shear stress response element, 5'-GAGACC-3', we investigated the response of cultured human umbilical vein EC (HUVEC) GpIb alpha to shear stress over a 72 h time period. In response to 30 dynes/cm2 of shear stress, total cell content of GpIb alpha protein was markedly increased above static levels at 7 and 24 h, as determined immunohistochemically. Western blot analysis of whole cell lysates after 24, 48, and 72 h of shear treatment demonstrated a 2.4-, 4.1-, and 3.2-fold increase in total GpIb alpha protein, respectively. Cell surface protein expression of GpIb alpha increased 2.5-fold at 7 h, as measured by quantitative immunofluorescence, and remained at that level at 24 h. After 48 h of shear stress, cell surface GpIb alpha, GpIX, and GpV, analyzed by flow cytometric analysis, were further increased over the levels observed at 24 h. The increase in cell surface membrane expression of GPIb alpha at 24, 48, and 72 h was confirmed by immunoprecipitation of biotinylated surface proteins. No upregulation of GpIb alpha was noted after exposure to shear stress of 1-3 dynes/cm2. These observations imply that under steady-state arterial shear conditions endothelial expression of the GpIb complex is significantly greater than observed in static EC cultures, and raise the possibility of a more important role for this complex under flow, rather than static conditions.